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Study on spatial wind environment characteristics of

traditional streets and lanes in Daokou Town

ZHANG Jiamin ,YAO Shanshan ,LU Hongyi
(School of Architecture, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Daokou Town, as an important historical village in the Yongji Canal section of the Grand Canal, has a
traditional spatial structure of “three streets, six stores and seventy-two alleys”. In this paper, CFD technology is
used to study the characteristics of street spatial wind environment in the North Shunhe Street area of Daokou
Town, and the relationship between street and alleys spatial wind environment and its spatial characteristics and
scale is analyzed. The research results show that the ventilation effect of the open space, corner space and entrance
space of the street is better, and the relationship between the street scale and the comfortable wind of the street
space has more obvious differences in different seasons. In summer and winter, the building height is positively
correlated with the comfortable wind speed ratio when the street width is constant; when the building height is
constant and the street width is between 1. 3 m and 2. 0 m, the comfortable wind speed ratio increases first and then
decreases with the increase of street width; when the building height is constant and the street width is between 2. 0
m and 5. 0 m, the comfortable wind speed ratio increases first and then decreases with the increase of the street
aspect ratio. But in spring, when the street width is between 1. 3 m and 2. 0 m and the building height is not 9 m,
the comfortable wind speed ratio of the street width decreases first and then increases with the increase of the
building height; the comfortable wind speed ratio of the building height is positively correlated with the width of the
street and negatively correlated with the aspect ratio of the street.

Key words: historical villages and towns; wind environment; street scale; CFD technology
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Fig. 1 Distribution of streets, lanes and measuring points

in the northwest of Shunhe North Street
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Tab. 2 Scale statistics of streets and lanes in the northwest of Shunhe North Street

A WAL W E R WL =GEE BRI BEREE EROIE SERMIE ERWIE BRI ERHIE R
d/m 4.0~6.0 3.1~3.7 40~50 L1~1.8 1L1~L5 1l4~21 L3~L7 L3~L7 L3~L7 L3~L7 L6~L7
D/m  5.00 3. 40 4.50 1.45 1. 30 1.75 1.50 1. 50 1. 50 1.50 1. 65

H/m 3.0~9.0 3.3~9.0 3.0~9.0 3.0~9.0 3.0~89 3.0~86 3.0~90 3.0~9.0 3.0~9.0 3.0~84 3.0~88

H/D 0. 60~1.80 0. 97~2. 65 0. 67~2. 00 2. 07~6. 21 2. 31~6. 85 1. 71~4. 91 2. 00~6. 00 2. 00~6. 00 2. 00~6. 00 2. 00~5. 60 1. 82~5. 33
R d pEEEEE, m; DB FREEIE, my H PRSI B ORR BURH P ), ms H/D Jo Wi g 50w B2 5 - 39 1 4 58

BER LA,

2 HEXIREFERKS T

2.1 HRIRBBIRSHIEE

WRSE XN AR 2RI 4 A )2 T, 3 )2 T
ORGSR =, Hop, PRI, BER i B
SRR RST AT AR, iR AR, WAL
B, BPEBIRARBIEACNERTER, &
JEHCP 2 10005 L 0 0 Y 3. R A
SR H 2016 AutoCAD, 153 Hrisi i (1] 2).

B2 HRAFRXER
Fig. 2 Study area model

Phoenics 21 A BE AT I 7 3 3 70 A7 Al 1 B
TR A, RA R R D fE
P BDSE R R T RE A, HA#N T W
B (FLAIR), #i ] Phoenics %A X A 58 F X
BEAT KRB AL,

FHLLERGE R 800 m X800 m, fEIEATESb
RO, SR 1B AR AR DX S 7 A R B R
D TIAE ORI, AR SCh BRI 5 XUk
K ) b B R SR RS 5 R, T )

EVCORE 3 5, DOHCRHERR T, WX H bRt st
BEMAS AT 0, R BEE ORI, i
LU L1 CA# ARG syt B R a0 xR
Xof G T Kb A R AR B, R R BEAG , M
BEEERUE S 1.4 m. IRERER 20C, AFJEK
BHAG ST S50, Ride b FLAIR, i i 4 20 i % k-
epsilon BLRY, W45 XU 5 ) # BER 1 PR AT
wHE.
2.2 K SR IE

HEAE Phoenics 3R A BRI 25 SR o) ] g%, X
A A7 DX XU ER 35 33 47 52 b 0 K 5 A 0L B E. 0 3k
BFE) A 2021 4F 12 H 9 H, K7 & LI 1, X
AR A ELE NI 5 min, &R ICS—REHE,
BRSPSy 2% D00 et S XU . 0k R
BXNH KL R 2. 00 m/s, X hoEdbx, K
AT RLZE S 5 S0 45 SR AR X 2 40 AT, DLt ok i
SAFHEAT A AR PR B B AL, I 3 O L 4 2R
HH R X TRZ 000 3 s ) XU

AR 300 2% D) A AL XU L 5 S 0 X L ) %
FA & Sl IFERSY VR R 30 N S NIANY i BT R
A — (& 3), HAp i b B | ik
=R KA R RN T = A0 8 A R Y 25
S, AH 3 R ) X B B AR b 0 R ST S 1R iR 22
X H T8, RIGIZE H SPSS Xt 5 = 41k
Uit {EL AR ST 0 5 A5 400 280 4l 4 XS B A S A BT, R
IRIAAH SR RHGRF) 0. 77(5 3), FEHHILIM 45 R 5
AR B AR 5 0 A P, Sk B T aE A



55 3 3

SREERL, 4. 3 BRG] R SR E IF 5T 435

Phoenics 3R H A T §E 1.

1.6 = —m— S R
A —e— LB X
1.4 -1 \ L]
%, Lo "
12 » o o ® . |
~3J\DI] \\ - \ | \ " " d;‘b -
= \ \ ) = \
10t \/ o™ e |\ VRN
= 4 - \/ on
0.8} Seu . |
|
0.6 .
1 1 1 1 1 1 1 1 1 1 ]

0 2 4 6 8§ 10 12 14 16 18 20 22
AR A
B3 ST XU (B 5 4 H0LRL i fE X b
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simulated wind speed values
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Tab. 4 Characteristics of selected measuring points of streets

and lanes in the northwest block of Shunhe North Street
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Fig. 4 Wind speed values at various measurement points in streets

and alleys under four seasons wind environment conditions
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